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(54) METHOD FOR PRODUCING POLY(l_ACTIC ACID) BLOCK COPOLYMER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a production method for easily obtaining a poly(lactic 
acid) block copolymer that forms a poly(lactic acid) stereocomplex having a high molecular 
weight and a high melting point. 

SOLUTION: This method for producing a poly(lactidacid) block copolymer comprises (1) a 
first step of producing each of poly(L-lactic acid) composed of an L-lactic acid unit and poly(D- 
lactic acid) composed of a D-lactic acid unit, (2) a second step of mixing poly(L-lactic acid) 
and poly(D-lactic acid) obtained at the first step, and (3) a third step of solid-phase- 
polymerizing the mixture of poly(L-lactic acid) and poly(D-lactic acid) obtained at the second 
step at a temperature lower than its melting point. 
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[0049] act. (3) rffJ-L-?Li!i:,■i^U-D- 
?Lif<^^i^S-e<Oil^^J: *)i&\>^m.x'm&-^?,m 



3IS^cov^■cl^^H3■tl.. 

(00 50 3 v:c7)|g3XSS:|ltS-f-Si^tCli. ^*J-L 

mtu\ "^u-yhizt^u&tLxii. 
mm^izLtzm. xvyyvmzwBit. xhyyvt 
•yi^-X'^ui'^xi-timmiffytih, ttz. 

iZtlUmtlXiis 5«^r-9--. T'l^y^^-, 

xiimzm^^ix^i^(Dxu^j:< . m^&Thmmx- 

tif>commi2ma±Mi^'khitxmm-r^z t tiK- 
[005 1 ] z(ry^3iLm:mmfhmz{i. -ifu-L 

-ILK t --Jt U - D -ILi!<Oii-^*»'te^bL-C \^hZt 

[0052] i^m.^-ti>imi>z-:>\,^xmizfm^ti 
s i><r>X'm< . ^mcoummm-r^ z t i. , 

^^^j:i^h)^Mimt^^t^ijm^j:t'¥mf(>ti, mm 
mThit\.^omj^izi}\.^xii. ^f^ttiimmiz 
ii^^xm¥a^tm.x'm-t^immt 

[0 0 53] ZZT\>^dm^t^tii. ^yxm^iSi 

Set oif < . Wj^x *) m\^i^mmx'htimmm 

$iti.t<5o-ci4^v^*>\ fubjjkm^^mmY (ds 
c) izxf)mmtfz^&&^ait&&iiXif&^&{t^ 

S(0$Bffll*lfJ> lZtf}^X'Omt\'\ 
[0054] ISA^kS-lirl.lStt4, ftffi^feHJn 

[00 5 5] J^a<b$-ti:l.figmStoV>ttt!|f 

^z^^ait^tixn'o. 2f^mj.m'hmL\\ 
[00 563 z(r>mj:m^mm-tm<^i^&mb t 

OTcOffiKT-* 0 , 1 0 0'm±. 2 2 0 

v^offi^tfev%Tt4. 1 1 o-ciii±. 2 1 o'carx-h 

hZtifiX*)ntL<. §(bW4, 12 0'CJJU:, 2 0 

ox:&.TX'htztti^wihmu\ tfz. m^m^<D 
Rmmt:mmtit:i6iz^ dim<rmfb t ttias?: 
mmz±ifxi>ii\>\ 

10 0 57] tti. z(7)m3xmimmthmziL m 
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[00583 ±aUc (1 ) ~ (3) tX'(DXmii. a 

[0059] d:iz^ *^Hjtfcv>T . .it V ?Li?ru y ^ 
m-^iiii:mtri>t:ib(7)m2cr>imt, ( i ) 

mtfz^iD-?immi'(>^j:i>^v-7- (a) mm- 

imixm. (2) MiB^llSTl#/i;ifJ-7- (A) 
iz^LX. zcoiit^-?- (A) <D^y-7-M^iiLcon^i^ 

V- ( B ) Sr»}it?.m2lS. J:r/ ( 3 ) |inem2 
Igt'#/o-K'Jv- (B) 2:. -e^^iUilJ: 0 tffiV^SS 

[0060] Z(r)m2colfmizi5l,itm 1 XSfc itxm 
3lS(c-:>v^T(i:. ±i^U.:^l<7)^r^i;{5i:^i:'a^i 

ts<oT% cicitcfci^-cii. (2) t?ieif;v- (a) 

liZMtX. dfJV- (A) O^/V-#fi<0*t^*»filL 
(B) S:i^jitl.m2IStov>-Cifa-tl.. 

[0061] ::om2ig?^llJt^i.:6-S{cov^-c«!Nf 

i,zmM$tilt<r)XU^j:<. mm. i^Uv- (a) CO 
#4TT\ ^'Jv- (A) {cSS-^^-ttS-fei/^yhSrJB 

jStl.*/v-S:-«(0^y ILK(^8;iiS^rft^fijffl ix 

m'^tizti,zx<omtri:Lbifi'c^h, tt:. m 
m^^iztizx^. m-^mmm-r^ztt^x'^ 
^fc, Z(^ijmizi5\.mi. ^v-?- (A) *ia-& 

[00 6 2] ifjv- (A) ta-^S-^s^yv-co* 

«it(±, 9 0:10-10:9 OTJbl. Zkt^nt L ' 
<. 5(;>t::7 5 : 2 5-2 5 : 7 5X'hhZt^X'0n 
tL<. mz60 : 4 0~4 0 : SOX'hhZttlfmh 

mi^\ (A) (omiittK 1 oM*}ST 

0. yi^'J?\M:^'r]^:t^yri^'y}'Xt:mmUz<<^ 
[00 6 3] |g2IgfcfcV^-C. *^RTOcfflV^I.M 

mmzmbit:mzmt\'\ 

[0064] Mmcommnt. mzm^^n^ tcoT-ti 

^:<. ^'J-L-?LKJ:,-Jfi;-D-|Li!cOig-^l 00 
fiftSPtcStUtO. OOlfiftgfWJi, 2SJia5mT** 

»*U<. t<tO. OOlMgPtLL, iMgPOT 

i}<x 'omuK fmRi}^ 0.001 a»gi5*}Sr«. 
2mM.^^:mx.hbsmmizm(^tityiiu^imm 

^^m-^i^m^iij^:k^ < "9 1 < V ^fSffi] t =5: S . 
[0065] ( 1) - ( 3 ) tX'COXmit. ji 

muzn^xhXK. tti. ^tL^iKDxm^m^miz 
n^xi>x\>\ 



[0066] :^WmwmumizX 0#4>ixl,.1t';?LK 

x\ mi^<7)mm. mm. ^mm wxtm. m 
mm. ^mwm. ^mim. ^mmm. nvx^v- 

^b*-X TXKXV. V'9X7")'-<h. ^)V^. 

y. wsi^^^. ^^m. i-i^ym/i>j^M.. vvxt^ 
»«#:^:t') . mi mm {^yifym.i5i.x^^<n 

^<r):t.XT)V. ^(r))\—'jx.x^)V. xfTViiT 
t') . m\ (-^^o^y^if) fcJ:t/Mf4 (ffi^b^HS 

(mvymf^. d^oym^^j:t') . mmM m 
t') . mm'm.^m {^yyr^v. y-ymmmti: 

t') . =^«WitS'J^:i:'<01«*3t«2atUiS^irrS 

[ 0 0 6 7 ] ^yt. *l6HHcoS!3i^ra{cJ: 'Jfl'aixl.it 
'J ?LS!7'u -y ^' *S^»{i{i , ^%m<r) a W SrS^:*)^: 

^Bts -if;xxT;k ^^)X)Vf'y. ^oyx~uy7f 
^ s H=5rif ) ttiummmmwi imm. y^y-fu 

Ux;^r;px9;^hv-. ifjrs Kx9;^hv-. x 
1 ^M^ft^i: ) ^i:'iOiJ'^^:< fc 1 1 SULhSr? 'stc^ 

[0068] ^mcow^umizx omtitmfim 

yay^itm^mi. mB&^^i:l,zMXtmitZ. -a 

:iyrU'yi'ximAL^\'\ 

[0069] :^ma(om.ijm^zx *)mtLi4iVMt 
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mshkixii. mm. yovj^. i^-h. m 
m. ■ mmmsh. Wfntmia,. n^ss. 

mmmm. ±* ■ m^mm. m.m&x. 

[00703 

[0071] MAW-mtl-mi. y/l-n'-sx-v- 3 y 

li-WATERS4 10S:fflV\ -IfyrtMODE L 5 1 
Oi^?S«s:^'nvh^7 7-f-S:ffli,\ Xr^AtcSho 

dex GPC HF I P-806MfcShodex 
GPC HF I P-LGSrl:5lJt«S^L/ii<7)^|3V^t 
aS^mi. SEarO. SmL/mintU. ^ 

Img/mLO^aSrO. ImLaAL/Co 

[ 0 0 7 2 3 SijSti, /T^^mftllt (DSC) (CJ: 

(Cfcv^-C, ii^.co±# (iSSi^.^b) 

J/gjaT<otr-:? (c:c7)ij;^it-^'^spt-t 

[0 0 7 3] [Hifi^Jl] 

( 1 ) dfJ-L-?Li!fc<J:t>%-JfJ-D-?LiSS-e-h.'?-'ii 

L-7^'f-H50 gPSrMfmaoov ^/cRlE^H+T, 
Mf^#ffl^T. 1 2 0'CT^-{c^)!?$-li-yif^. iSSS: 
ISOrfcL, :t^^;H!^0. 05a{&aD;t. 304J- 

'J-L-?Li?(Pl 1) 

[00 74]<?:{C, D-5i?^K5 0g5S:MJ¥Jlffi<0o 
V^/iKlG?SS4»t:', g3K#H^T. 1 2 O^CT-J^-tj?! 

JSJKSrl 5 0X:tt, :t^f-;H8^0. 0 



sasSrJDi., 3 0^M-&KJS§-ti:S::tt3j:'). D- 
?LKmCl*>'5>=5rl.;JfJ -D-?Li? (P 1 2 ) Srff/Co 

( 2 ) J - L -ILlrt J - D -|LK*M-&-tSm2 
IS 

P 1 1 : 2 5g|5. P 1 2 : 2 5gBfcJ:Uf^;5'^;H?^ : 
0. 0 5a5Sr<yhft#Z«lffati«g^fflV%T, jtET, 

•y:?-T"<l'^"fX-r2.::i:(tJ; Plli:P12<7) 
li-&ife*>'i>^S'<.U-y h ( P 1 3 ) 

( 3 ) ^U-L-ILiEi:^';-D-?Li!(7)M-^S:iWB 

PI 3$r«^l£<ilit=Atl> 13. 3 Pa, 14 0'CT 
2 O^ra. 1 8 0*CT-3 O^raSJiC^-iir^t^U V- ( P 
14) Sr, 2 5 0-C-C5^S7-UXL, Ji;?ii|!jO. 1 m 
m07>f;PA (PI 5) 

[0075] ±iaT'f#<i^i.7^:-en-eixco^y -7-, ista 
u^D s c ^agsL)t^:SSr^ 1 {cs^-f . 

[0076] [|lte^J2] 

( 1 ) dfJ-L-ILi^fcil/f^Ky-D-fLKSr-eit-fii 

sjjits^ixs 

K 5 Ogp^!iJma«oov^f^^^§|+-C, 
g^#H^T, 1 2 0X:-C%-{c^j|?§-ii:^>:m, fiSS- 
ISO-CtcL, 3i-^'^/H^0. 0 5g|5S:Jn;l. 3 0i)- 
I. ^ fc J: 0 , L -?LK»{a*>/i,^r&;K 
U-L-?LS (P2 1 ) 

[0077] ijCt. D - 7 ^J'^ H 5 OgPSrjiJ^SacOO 
V^feRiBSSS+T. S«#HSlTs 1 2 O-CT-i^fcJg 

m^^fd^. assri 5o°ctt, ^9^)V}mQ. o 

5g52raD;t. 3 0^i-M^SJCS-«:SC:i:{cJ: 0, D- 
IHSmfii^^j^rS;!?' J -D -UK ( P 2 2 ) Srff^c. 

(2) ;KU-L-ai!t;}fy-D-?Li!?:S^-ri.^2 

P2 1 : 25UiiiXfP22 : 2 5g?S:Wi^J|fiiOOV^ 
^wRi5^«r\ SS#H^T. 2 5 OX:f i^-tjgjH 
^•tir^f^. a^N^'KilTKtl : 2g|5$r8D;t5^^j«ffL^ 

•J7x:x;l/*;^7x-h : 0. 1 g?iS-)«tJni.. 26$^ 
Smt5ri?^;l^i^: 0. 0 5a5i&jDi.fc. 

l)::^*:^^. P2 1i:P2 2<7)?I^*>^>^rSS^5(5 

( P 2 3 ) -k^fz, 

( 3 ) ;K y - L -?L1! t ;}f y - D 
a-^tl.|g3lS 

P23-k%^mmz}^. 13. 3PaT% 14 0'C 
t:'2 0^, 1 80^-^3 0^^Rje$-B:;t'-Ky V- 
(P24) 2 5 0-CT'5^ra7-W;^L, . 
1 mm<07 -f ( P 2 5 ) 

[00783 mxmtyh.f^^h.^f\.<nif.^} -7-, ilffl 
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[00 7 9] [IIMW3] 

(1) ^'j-D-iLit (A) ) imttim 

IIS 

mmm^T. 1 2ox:T-i^-(cj8»$-«i:/cM. 
mm^Rft^^^tz. m^mmjtk. re^^^od* 

tlZbizX*). D-?Li?*{a*»<^^l.;KU-D-ai! 
(;}fUV- (A) ; P3 1 ) mfz. 
{2) ^V-D-mim-^-iA) )t*fLT. L 

(B) im^ti>m2xm 

L-7^^H2 0g|5fcJ:lf±ie-C1f^cP3l : 2 OSS 

t:. mmsffyy\'^t:Rmmx\ m.mms^T. 2 

?Llt ( A) ) lc«LT. L-?Lig#Ci*»^>^r 

S-fe^^^yh^te-^^-frJt^'jv- (B) (P32)S- 

( 3 ) ^ifJ-?- ( B ) ^llffla-^tSSSlS 
P 3 2 i&SSS6*ltafc:Ail. 13. 3PaT, 14 0^ 
T 2 0 B$ra, 1 8 0 -CT' 3 0 ^HRJiE^ ^fz^ U v- 

(P3 3)$-, 2 5 0X:X'5^rux-tlZbl,ZX 
*) , ff;^^*«70 . 1 mm<D7 -f ( P 3 4 ) Srt#-^^. 

[0080] ^mxi^^ixtz^tl^iKOiiV-?-^ Sffl 

i/D s c m^ifzm^^^ 1 ic^-r. 

[0081] [HM^] 

i/'7x-;l/X-r;l/3 OgR^Aiis laSS: 1 6 O-CtcL 

JIfEtcL. JS^tm-^O. 05g|5SrJDX. 13. 3Pa 
tc=5rS*T#«t:«ffiL^r**<i>. 1 Oii#[aa-&Rit;§-fr 
l,^i:l:J:0, L-?Li?#fi*><;>^:SjKU-L-aie 

(P41) mtz. 

[00821 liJ^gScOOV^ytiRiE^IS*^^ D -f LK 
5 0gPfcJ:rXv7x-/Px>-T;U3 0g5S:Att. ffl-K?- 

mm%TX'n&izi.^im-^o. os^mt. 

13. 3PatC^r4^T#^tC«JEt'5r**'9. lOB^ISI 

-D-?LK (P4 2) mfz. 

(2) ;K'J-L-?Li!i:^'J-D-?Lil&ig^-fl.m2 
IS 

P4 1 : 2 5g5, P4 2 : 2 5mi5i.r/i^9^H^&t : 



0. 05^^. '^yhW^ZttfltiiflS^fflV^t, ^ 
T> 2 2 0X:T1iilSiBi (>®SB#ra2^) ;<.h7y 
K;<f -y :?-T"<U^'>f Xfl. Ctt=J:'9, P41i:P4 
2<7)?I-^*»f>^|.'<^-y h (P43) ^r^#/t. 
{ 3 ) Jif J - L-IUet^'J -D -|lJ?c7)ig^Srilffl 

m^i-smsis 

P4 3S:mSI^WcAi^^ 19 0^. 13. SPaT 
1 0 0^^Rj£§-^/i^';v- (P44) 250*0 

^/PA (P4 5) 

[0083] iMlX-nhiltz^fl^tKriitt^) Sffl 
bfcJ:{>'7-f/l/A{c-pl>T, GPCfcJ: 
D S C U^feSS-^ 1 CS^-f . 
[0084] [it«^l] L-5:?^H5 0g?. Xf-^ 
y ^ 'J 3 -/I' 0 . 0 2 gBS: . ^J*gSc7)ol ^TtRJC^SS 
^-C. M*#ffl^T, 1 2 0X:t'%-(C^«?$-fr^c«, 

ut-)Vl.\,zm^^'±. (^'on^/l'AcOl 0 

i!(P10 1) 

[0 08 5] D-7:^-?-F5 0gS. xf-Uy^^Un-zW 

0. 0 2SI5S:. m^m<7r:>^^tiRjm^'¥x\ mm 

m%T. 1 2 O'CX-i^-lzmm^^fzm. i&^i: 1 5 0 

-azi. it9^)vmi,o. osmmat. 2^m.-^K 
ys^-^fz. m^^mi^. Kmik^^uut^jvMzm 

iO. D-ILiS#fif*>4>=5r-&^U-D-?LK (PIO 

2) mtz. 

[0086] PlOl : 1 om. P 1 0 2 : 1 0ffl5r, 

^K^Mx^x^-^^jvMzmmLfztk. lo^ram^L 
mi^\,zi:mmm.irt^ztf.zi.*)iif.^)-7- (pi 

0 3 ) iWz. ( P 1 0 3 ) S: 2 5 O'Ct' 

5;«-iar^X-fl>C:i:l=J:'9, J?;^»^««;0. Immc7)7-f 
(PI 04) &#3t. 

[0087] ±ie-ci#'on;t-?-ii-fn«o--KU -r-fc i v 

^-f/UAfcOV^T, GPCfcil/DSC^ai^U^tife* 
1 tCS^-f . 

[0088] [JtlSfiaj2] L-7^'^H50g|5. Xf-W 

+t'. ^^#fflmT, 1 2 O-CTl^-tjifil^-tyif^, 
iaSSrl SO-CfcL. :t^'^;Hfi«lO. iSS^aoi. 1 

^r?/-;!^ (^'ao*;PA(7)l Ofg 

■rsciiitJ:'), L-ail#<a*»ic>^rS;}fJ-L-?LK 
( P 2 0 1 ) 
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[0089] D-y-^^VSOm. xf-l^y^^U n-^P 

0. 0 4^mnmmcrto\'^rzRiimiis'\>x\ mmm 

fUT. 1 2 0'CTi^lzm»^-^f^^. mmt: 1 5 QIC 

0 . D -m.^m^h*£hir^') - D -?Li! ( P 2 0 2 ) 

[00901 P201 : 1035, P20 2 : 1 OgP*. 

SHatStc J: 0 i t J: 0 '-Jf J V- ( P 2 
03) i&fl/e. C:<7)--JfJ'7- (P20 3) ?r2 5 0X:T 

(P2 04) SrffTt. 
[0091] iietlf /i>*T.-t-eil-fn<0;K'J V-fc ilX 

S:^ 1 {cS^'f. 

[0092] [it«««l3] L-7^'f-K5 0g|5. X^W 
y^U3-;P0. 0 295*, ^*ga<oov^7tRiG$S 
■fT. SS»H«T, 1 2 0"C-C*)-{=^JS§ii:fcfl^. 
aSSrl 50X:{CL, ^^'^/H^O. OSgP^jDi. 
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•1:1 Ptt. /K'jT-nae-^ort. e■3M»xv$;M^-4«^o j/gBironae-^ 

4^'J?LKyD-y:?fta-g#ti, 2 0 0"CJa±-C'LPco;?ii ^';?LK^rP:t3>'rL"x:?>^S:JB^L/c, 



4-r4CttcJ:'5. L-?Li!*e*>ii,^rS:K'J-L-?L 
K(P30 1) *^#^t:, 

[0093] D-5^f-K50gB, x^l/y:^^'J 

0. 0 5 as-. mmm.(r>-:>\^fcMjm^^'^. 

HMT, 1 2 OX:T'%-tc}SI)l?§-«!-/>:m, fiS* 1 5 0 
•CtcL, ^r^'^yUi^O. 0 5gi55-jDt. 2l^[Sa^R 

iB^-tf^c. a^ac$i7f^. m?^^^'oxii!!.)VMzm 

iO. D-?Liimfi*»ii>'5rl..-lfJ-D-?Li! (P30 
2 ) S:t#fv:. 

[0094] P30 1 : 3 0a5i:P302 : 3 0g|5*, 

0 , .if J?LKiO'<U -y h ( P 3 0 3 ) t LJt. f#/::'<U- 
•yh (P303) $-2 5 0X;t'5^Har^>^i-S^fcfc 
J: 0 . ff;^t*<jO . 1 mm<07 ( P 3 0 4 ) S:# 

[0095] ±ieTi#i^>tiy>:-eix-e^i.<^jKij -7-^ i v 

S:^ 1 . 
[0096] 
[^1] 
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^';lLKx■f•^';^-3y7•^•y^';^^i^3t^ 
10 0 9 8] ttz. imm2i,z^-t^ 0 mmm-^-c 

( 0 0 9 9 ] $ ^ t , mm 3 J: ^ ic. mwm 



1 OTJliLhcOiS^a-^ST-J) 2. t , 2 0 O-cafC 
[0 1003 



F^-A(##) 4J029 AA02 AB04 AC03 ADOl AEOl 
AE02 AE03 AE06 CA02 CA04 
CA06 CB04A CB05A CB06A 
CC05A CC06A CD03 EA05 
FG5 FG6 GA14 HBOl HB05 
HB06 JB122 JC042 JC152 
JE152 KDOl KE12 KF07 



